In this article, we assess the future prospects of the Clean Development Mechanism (CDM) from the perspective of a developing country, drawing on Vietnam as a case study. First, we review the performance of the CDM and describe the evolution of carbon markets on the path towards a post-2012 climate regime. Next, we place Vietnam in a post-2012 context, and assess potential project resources, challenges, and opportunities that could arise for the country from a future climate policy framework. Our analysis suggests that the CDM should remain in place and be improved to facilitate more meaningful participation by developing countries in climate mitigation efforts beyond 2012. Finally, the article sets out eight proposals that could help improve the CDM as the world progresses towards a new international climate policy framework.
I. Introduction
As one of the flexible mechanisms created under the Kyoto Protocol, 1 the Clean Development Mechanism (CDM) allows developed countries to co-finance projects realized in developing countries in exchange for certificates of greenhouse gas emission reductions. Identifying a future for this mechanism has become an urgent matter for international climate negotiations, given that the first commitment period of the Kyoto Protocol expires at the end of 2012. Also, the CDM remains the only established instrument allowing an active role for the developing world in mitigation activities. In recent years, this mechanism has attracted a lot of criticism, but has also seen a variety of proposals to improve its effectiveness. Both are discussed in this text from a developing country's perspective, based on the case of Vietnam.
Accordingly, Section II reviews the past performance and future prospects of the CDM in the context of global carbon markets. Section III reviews the performance of the CDM and its prospects from the point of view of Vietnam. It shows that, while there is a large potential for mitigation projects in the country, to date the mechanism has not been used as much as might be expected, suggesting that numerous opportunities could be created through a new international climate regime. Based on this analysis, Section IV offers eight suggestions to improve the CDM that would allow it to continue expanding post-2012 as a major instrument to finance climate mitigation activities in developing countries. Section V summarises the main conclusions.
II. The CDM and the Carbon Market

Performance of the CDM
The Clean Development Mechanism (CDM) is a flexible mechanism created by the Kyoto Protocol to the United Nations Framework Convention on Climate Change (UNFCCC).
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A central objective of the CDM is to lower the cost of compliance with emissions reductions commitments entered by developed countries (Annex I countries, as defined in the UNFCCC); but it equally seeks to increase the level of foreign investment, promote the transfer of advanced climate-friendly technologies, and ensure the sustainable development of developing (or non-Annex I) countries. More than 1.7 billion Certified Emission Reductions (CERs) are expected from these projects and projects in the pipeline by the end of 2012. As each CER represents one ton of CO 2 not emitted into the atmosphere, this quantity is not negligible. For instance, it is roughly equivalent to the amount emitted in one year by Japan and France together.
1 Kyoto Protocol to the United Nations Framework Convention on Climate Change (Kyoto Protocol), Kyoto, 10 December 1997 , in force 16 February 2005 , 37 International Legal Materials (1998 By early 2010, over 4.200 CDM projects were in the pipeline. Yet, the relative stagnation in the second half of 2009 apparent in Figure 1 suggests that the window of opportunity offered by Kyoto's first commitment period is closing. As one group of authors described it, the CDM has experienced a "gold rush" period between late 2005 and late 2008, with more than a hundred CDM project design documents entering the validation process each month. 4 The distribution of projects by economic sector and by country is not uniform. In January 2010, about 60% of registered projects lay in the energy industries (renewable and nonrenewable), while the transport and construction sectors were virtually absent. Over 75% of registered projects are currently being carried out in Asia. China alone represents 36% of projects, followed by India with 24% and Brazil with 8%. A limited number of projects are being implemented in other developing countries, and even fewer projects are located in leastdeveloped countries (LDCs). According to Axel Michaelowa and Benito Müller, credits issued up to the end of May 2009 indicate a very good performance of the CDM. 5 Three types of project, including projects to destroy the industrial gases N 2 O and HFC-23, outperformed expectations.
Still, the CDM has also been subject to ample criticism. Several authors have noted that industrial gas destruction projects receive high windfall profits because these gases have a higher global warming potential than CO 2 and relatively low abatement costs. 6 Others have pointed out that high windfall profits prevent resources from being used more effectively elsewhere. 7 At the same time, the environmental effectiveness of the CDM has been questioned because it does not reduce emissions itself, but offsets the increase in emissions elsewhere. Whether the emissions reduced by a CDM project are "additional" to mitigation measures the host country would have implemented in the absence of the project is an issue of ongoing controversy. 8 Concerns have also been voiced about administrative and institutional constraints linked to the CDM project cycle, such as lengthy and expensive approval procedures, or the need for complex methodologies determining whether projects actually reduce greenhouse gas emissions, and about the role of the CDM Executive Board (CDM EB) and Designated Operational Entities (DOEs). A number of improvements and reform options have been put forward to improve the CDM and scale it up for the expected needs under an international climate regime beyond 2012. Such reforms commonly focus on expanding the already existing programmatic CDM, creating a new sectoral CDM, or exploring options for a policy-based CDM. Some of these options form part of an ongoing improvement process, while others are currently still in the negotiation stage.
Copenhagen and the Future of the CDM
When parties to the UNFCCC met in Copenhagen in December 2009 for the 15 th Session of the Conference of the Parties (COP15), they failed to define the details of a new global climate regime. Developing countries, notably large emerging countries, refused to enter legally binding commitment on emissions reductions for the short to medium-term, although they agreed to implement necessary mitigation actions. Additionally, they insisted that climate mitigation actions only be measured, reported, and verified to the extent that developed countries comply with their promises of financial resources for mitigation, adaptation, technology transfer and capacity building.
Many developing countries attended COP15 with expectations for an extensive reform of the CDM or adoption of new, complementary mechanisms to better support implementation of their mitigation and adaptation efforts. And indeed, considerable progress was made with a number of technical documents, including a decision on various improvements to the CDM titled "Further Guidance Relating to the Clean Development Mechanism". deforestation and forest degradation (REDD); the further development of the CDM in terms of governance and eligibility rules post-2012.
The market for CERs beyond 2012 is vitally linked to the future architecture of the broader carbon market. It is unclear whether and how the CDM or a CDM-like mechanism will be included in the post-2012 regime, and, if it is, what the demand for and supply of credits will be. Despite significant uncertainties at the international level, regional and domestic initiatives continue unfolding in a number of jurisdictions. In many cases, these will continue to operate independently of the progress -or lack thereof -with negotiations for a post-2012 climate agreement.
Currently, the biggest driver for the global carbon market is the European Emission Trading Scheme (EU ETS), which caps emissions of the largest point sources in Europe. It is followed in size by the CDM market, consisting of the primary, secondary, and options market for CERs.
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The latter is closely interlinked with the EU ETS: prices for CERs are highly correlated with the prices of European Union Allowances (EUA), given that CERs are a fungible compliance unit for EU ETS participants. Given the current uncertainties at the international level and excess supply in the market for Assigned Amount Units (AAUs) in the international emissions trading system created by the Kyoto Protocol, this fungibility of CERs under the EU ETS has been considered strategic for the CDM. Importantly, the EU ETS has already been extended beyond 2012 with a 3 rd Phase (2013 Phase ( -2020 , regardless of the fate of the international climate regime post-2012. This provides an important message to the developing world that the EU ETS, a key carbon market in the first Kyoto commitment period, will continue serving as the main driver for emissions reductions within Europe.
Carbon markets are also emerging in the United States at the regional level, and may eventually also be introduced at the federal level. Under the rules framing these markets, international credits, such as EUAs and CERs, might be eligible for compliance purposes under specified conditions. Other countries, such as Japan, Australia and New Zealand, are also actively interested in carbon markets. Over time, such national and regional markets may converge to form a global carbon market from the bottom-up, through linkages across carbon markets, both North-North and North-South.
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Carbon markets are and will remain politically driven, as supply and demand for credits are determined to a substantial degree by political decisions. However, economic forces are a strong underlying driver of policy decisions. Current trends in the growth of increasingly integrated carbon markets may lead to a global reference price for CO 2 emissions by 2020.
14 Observers have argued that a global price for CO 2 would benefit low-income countries; 15 they would profit from a wider range of carbon-reducing technologies, and have opportunities for "leapfrogging" beyond the technologies already installed in high-income countries. 
III. Vietnam: A Case Study
Vietnam as a CDM Project Host: A Large and Untapped Potential
Vietnam has significant potential for the implementation of CDM projects. 16 Most of this potential lies in the energy sector: between 1996 and 2007, the demand for electricity increased by more than 14% each year. It is expected to continue growing at a faster pace than GDP from 2010 to 2030, rising between 15% and 18% per year. In order to satisfy this rapid growth in demand, the Vietnamese government is expanding generation capacity mainly through construction of coal-fired plants. In This potential is currently mostly untapped. By 26 January 2010, Vietnam only had 20 projects registered with the CDM Executive Board (CDM EB). As Figure 2 shows, that number accounts for only 1% of the total CDM projects registered within the Asia and Pacific region. This fraction is unlikely to grow in the near future; in addition to having only 1% of overall projects in the pipeline, Vietnam also accounts for only 1% of credit volume expected by 2012.
FIGURE 2
In a separate study, the authors have examined barriers preventing fuller implementation of CDM projects in Vietnam. We have found that regulatory barriers, barriers arising from an unfavorable business environment, difficulties in access to information, weak local capacity, and the structure of the projects portfolio constitute the main barriers to greater success of the CDM in Vietnam. We conclude that proper government policies and actions are necessary for Vietnam to benefit more fully from the CDM or any future mechanism similar to the CDM.
Vietnam's Role in a Post-2012 Climate Regime
As a developing country with significant potential for hosting CDM projects, Vietnam could bear risks if it continues pursuing this investment vehicle in the context of an uncertain post-2012 climate regime. In the event that future rules restrict developing country access to the carbon market or revoke the mechanism, Vietnam could fail to receive benefits from the implementation of CDM projects, exposing the government and investors to significant investment risks. Moreover, given current uncertainties over market prices beyond 2012, it cannot be ruled out that investors will be forced to sell emission reductions credits from CDM projects at very low prices or even prove unable to sell them altogether. Such risks are borne both by the host country government and the project investors.
As the year 2012 approaches, the window of opportunity created by the first commitment period under the Kyoto Protocol will narrow and eventually close. Project developers launching CDM projects at this point in time will run into the 2012 deadline and may hence suffer investment risks, both due to the time required for implementing a project and the increasing shortage of CER buyers. At present, most commercial CER buyers -such as EU ETS compliance buyers, Japanese buyers, and speculative funds -are not committing to a purchase of post-2012 CERs, except for a minority of buyers willing to commit to forward purchases of post-2012 CERs as part of an offer to purchase pre-2012 CERs. Currently, the most concrete opportunity for sales of post-2012 credits arises from a number of post-2012 carbon funds set up by multilateral institutions. Most of these funds assume the continued existence of a project-based GHG market, and focus on development objectives. In Vietnam, such funds have been set up by the World Bank, the Asian Development Bank, the European Investment Bank, and the Nordic Environment Finance Corporation (NEFCO), among others.
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One of the most controversial issues addressed during the climate negotiations in Copenhagen was the adoption of emission reduction targets, both directly or indirectly, by developing countries and especially by emerging economies. While many of these countries show hesitation or openly refuse any engagement in this debate, scientific evidence suggests that meaningful participation by all parties to the UNFCCC will be needed to meet the climate challenge, even if the future policy framework remains based on the principle of common but differentiated responsibilities. Under such a framework, developing countries would take on commitments in line with their different levels of economic development. domestic policies and practices can evolve into low-carbon growth plans, with financial and technical assistance where needed.
In Vietnam, the opportunities and challenges raised by more ambitious climate policies are necessarily featured in the national development agenda, not only because Vietnam is one of the countries most vulnerable to the dangerous impacts of climate change, but also because effective climate action offers prospects for sustainable development: aided by financial support for adaptation and mitigation from developed countries, it can drive investment and clean growth, incentivize job creation, provide opportunities for poverty eradication, and help elevate the standard of living. A discussion of the potential benefits for Vietnam of a reformed CDM follows below.
A number of sectors in the Vietnamese economy offer substantial opportunities for the implementation of mitigation projects, with the energy sector accounting for the largest overall potential. This potential largely rests in the field of renewable energy, an area dominated by small-scale hydropower and wind energy, as well as in energy efficiency improvements both for industry and buildings.
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In Vietnam, however, small-scale projects may face greater technical and financial barriers than large projects, 27 suggesting that the CDM process and modalities for small-scale energy projects would need to be simplified and streamlined before the potential for such projects can be fully exploited: small-scale projects implemented under similar environmental conditions and socio-economic settings, using the same technology, methodology, and so on, should be cleared through a fast-track procedure rather than being required to go through all stages of the regular project cycle. In order to harness the potential for such projects most effectively, this process should be as standardized as possible, including establishment of emission reduction baselines for different sectors, systematic definition of positive lists for technologies, simplification of project description formats, and other measures to facilitate participation in the mechanism.
Additionally, Vietnam offers significant potential for small industrial projects and scattered mitigation actions, such as demand-side energy efficiency improvements, measures for increased boiler efficiency in small industries, biomass-fired cooking stoves, biogas digesters, solar water heating, geothermal energy, small hydropower, and wind energy. CDM Programmes of Activities (PoAs) would appear the most effective mechanism to support such actions in Vietnam, given that PoAs have already proven successful for small-scale projects to include on-grid/off-grid applications using renewable energy. More specifically, registration of renewables as PoAs would result in large benefits for electrification and poverty reduction in remote areas, where more than 70% of the Vietnamese population currently lives.
Further, the adoption of carbon capture and sequestration (CCS) technology in the Vietnamese power sector, which has high CO 2 emissions due to the large share of coal-fired generation, could offer significant potential for financial investment and technology transfer to Vietnam if large-scale CCS projects are included as eligible projects in a post-2012 climate regime. Likewise, the inclusion of REDD in the CDM, a proposition currently under discussion, might also create new opportunities for climate finance based on program funding from developed countries or through new climate mechanisms. Specifically, implementation of REDD activities offers one of the most effective ways to alleviate rural poverty and improve biodiversity conservation in Vietnam.
National Climate Policy for the Post-2012 Period
In 2008, Vietnam approved the National Target Programme to Respond to Climate Change (NTP). With the NTP, the government plots a set of specific policies and action plans for climate mitigation activities over both the short and the long term, focusing on a number of 26 See Nguyen et al., supra, note 21. 27 Ibid.
sectors that may be eligible for crediting under a climate regime beyond 2012: energy generation and industry (enhancing energy efficiency, fossil fuel switching, promoting use of renewable energy, nuclear energy, early application of CCS for cement and electricity generation, and others), agriculture, forestry and waste (a 5 million hectares reforestation program, restoration of cultivated peaty soils and degraded lands, landfill CH 4 recovery, and others), and so on. Nonetheless, the government has acknowledged the need for financial and technological support from developed countries as well as other international funding sources.
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Coming to the Copenhagen summit, the Vietnamese government expressed its firm adherence to the principle of common but differentiated responsibilities as a premise for participation by all nations around the globe in the international efforts to mitigate climate change:
(i) Developed countries should take the lead in making strong midterm and long term commitments on GHG emissions reductions, although developing countries could make a more active contribution to the global GHG abatement efforts by elaborating and implementing measures such as National Appropriate Mitigation Actions (NAMAs) with adequate support from developed countries and the international community through flexible mechanisms enabling financial and technology transfer.
(ii) The Kyoto Protocol should be retained and expanded beyond 2012 to incorporate new provisions for large GHG emitting countries. Similar to many other developing countries, Vietnam also supports extending the CDM or creating improved CDM-like mechanism to encourage more meaningful participation from developing countries in climate activities. With regard to the CDM, 29 the Vietnamese government will issue new legal documents this year in order to favor investment in mitigation projects from both domestic and foreign investors and project developers.
(iii) A future international climate regime should be revised to afford greater priority to the specific needs of developing countries like Vietnam, which are most vulnerable to the threat of climate change, and assist them in strengthening capacity to respond to climate change effectively.
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IV. Improving the CDM: Eight Proposals
In spite of ongoing concerns about the mechanism's effectiveness and uncertainties about the climate regime beyond 2012, many observers believe that the CDM will prove versatile enough to survive and evolve so as to play a key function in a future international climate regime, whatever shape this may take.
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In view of this developing country perspective, we propose eight options for reforming the CDM below. climate change summit to improve the CDM 32 should be implemented promptly, including actions to reduce delays in project registration and certification (by streamlining and simplifying administrative procedures for projects and further improving methodologies and additionality criteria), as well as actions to improve the performance of Designated Operational Entities (DOEs) (by providing regional workshops to train and empower DOEs), to the point where the EB can delegate most project reviewing work to DOEs and focus on managing the vetting process rather than projects review. (ii) at host parties: implementing necessary corrective actions by looking at international practices and lessons learnt from more advanced developing countries to alleviate major barriers and administrative constraints in host countries, as well as provision of additional support measures (for instance in the shape of guidelines, workshops and training sessions, local capacity building initiatives, and so on) by developed countries.
Second, the CDM can be reasonably extended as a major source of emissions credits for Kyoto signatories. Moreover, if developed countries are allowed to make use of offset credits, this may create an incentive for developing countries to join a new international climate agreement. For the next phase of the EU ETS and other emerging domestic carbon markets in the United States, Japan, New Zealand and Australia, restrictions on the import of CERs or similar credits from developing countries should therefore be adopted cautiously. A more specific option would be, for instance, to allow companies within developed countries to satisfy at least 10% of their national emissions commitment through CDM credits. 33 Third, wider implementation of PoAs (programmatic CDM) should be facilitated both by the CDM EB and potential host countries, as this option potentially enhances the efficiency of the CDM and offers more opportunities for small and low-income developing countries to access the CDM.
Fourth, positive lists of projects and technologies that are deemed additional by default should be adopted, helping streamline the operational process and reducing barriers both at the CDM EB and at the Designated National Authority (DNA) of host countries. Such a positive list could be based on the usage of certain technologies and both small and large scale projects.
Fifth, new project categories -such as CCS -should be included in the CDM in order to enrich the CDM project portfolio and increase the overall volume of credits. Specifically, the motivation to include CCS projects is that the developing world contributes a rapidly increasing share of global CO 2 emissions, with growing energy demand largely satisfied through coal-fired power plants; in industrialized countries, CCS technology is already being explored as an important option for deep cuts in CO 2 emissions. 34 projects or of potential buyers to use CERs for compliance; (iii) introducing a premium rate to incentivize investment and development of certain projects. Seventh, the criteria for CDM approval could be expanded to allow for a "policy CDM", allowing the focus to shift from "real, verified, and permanent reductions" to climate mitigation and adaptation actions in developing countries.
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CDM resources could then benefit a wider set of policies and activities, such as energy efficiency standards, renewable energy portfolio standards, and reductions of energy subsidies, that are not eligible within the current framework of the CDM.
Eight, and finally, the CDM should be used to encourage developing country engagement under a new proposed financing framework for nationally appropriate mitigation actions (NAMAs) that is called for by the Bali Action Plan. However, it is necessary to clearly determine how NAMAs can interact with the CDM, and what types of projects may qualify as a NAMA. This is likely easier to negotiate in tandem with an expanded CDM than by merely requesting developing countries to take on explicit emissions caps for the short and medium term.
V. Conclusion
In this article, we assessed the evolving framework of the CDM and identified possible reform proposals beyond 2012 from a developing country perspective. Acknowledging the mechanism's performance over time, the incomplete outcome of negotiations at COP-15, and the reluctance of developing countries to enter legally binding mitigation commitments in the near term, we argue that continuation of the mechanism remains an effective way to reduce greenhouse gases emissions.
An analysis of Vietnam's current climate policy and its position regarding the shape of a future international climate regime both suggest that the CDM should be retained and improved for more flexible mitigation options post-2012. Ideally, a reformed CDM would allow for more active and meaningful participation by developing countries in the global efforts to mitigate climate change, while still upholding the principle of differentiated responsibilities. Also, it can be reasonably assumed that developing countries will exert pressure in upcoming negotiations to extend the CDM and enhance its operation.
Finally, the article provides eight proposals to reform the CDM and increase its usefulness in a future international climate change framework. These range from streamlining and simplifying the CDM project cycle and extending it to include additional project categories over improving accessibility for developing countries through differentiation and capacity building to exploring completely new approaches, such as crediting of mitigation policies in addition to projects. As negotiations on the future climate regime resume in 2010, decision makers must carefully these options and also ensure that any project-based mechanism emerging from the CDM find an appropriate role alongside other market instruments and nationally appropriate mitigation actions. 36 Keeler et al., supra, note 31; Michaelowa, supra, note 8. Figure 1: 
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